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Abstract 
A Unique Approach to Visual Storytelling Based on Research in 
 Inattentional Blindness and Change Blindness 
Robert F. Piscopo 
Theo A. Artz 
 
 
 
Phenomena such as inattentional blindness and change blindness are responsible 
for humans’ inability to detect objects that are within plain sight.  Humans will perceive 
objects that are relevant to their current task, and will not notice, or give attention to, 
objects within sight that are irrelevant to the current task.   
This thesis presents a novel approach to creating a visual narrative based on 
research in inattentional blindness and change blindness.  It will allow these phenomena 
to add an alternate perspective to the way a story is perceived.  Existing research in visual 
perception phenomena will inform this production, and the visual narrative will be in the 
form ofa digital animation.
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1.  Definition of Terms 
Inattentional Blindness:“Inattentional blindness denotes the failure to see highly visible 
objects we may be looking at directly when our attention is elsewhere” [1]. 
 
Change Blindness:“Across saccades (quick eye movements), blinks, blank screens, 
movie cuts, and other interruptions, observers fail to detect substantial changes to the 
visual details of objects and scenes” [19]. 
 
Visual Perception Phenomena: While this term can apply to all visual perception 
phenomena, it will specifically refer to inattentional blindness and change blindness for 
the purposes of this thesis. 
 
Visual Narrative: For this thesis, the visual narrative is in the form of a digital animation. 
 
Main Narrative:  This animation contains two narratives.  The main narrative is part of 
the story that is visually apparent to the audience. 
 
Animation Techniques:  Exaggeration, movement speed, subtlety 
 
Secondary Narrative:  The secondary narrative is the part of the story that is concealed 
through inattentional and change blindness. 
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Survey Group:  A survey group is a group of participants that are given a variation of the 
survey.  This survey only had two variations, so there were only two survey groups. 
 
Survey Round:  Each survey contained two rounds.  One round was more focused on 
experimenting with techniques related to inattentional blindness, and the other was more 
focused on techniques relating to change blindness. 
 
Shot:  A shot is a segment of animation recorded from one camera angle. 
 
Frame:  The area of rendered content on screen.  Twenty four frames make up one 
second of animation. 
 
Browser Cookies:  small files stored on the user’s computer which can be read by a 
website.  In this project, they were used to determine if a user has viewed a video clip on 
the website.  
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2.  Introduction 
Inattentional blindness and change blindness are two examples of visual 
perception phenomena.  The former is when an observer fails to notice an object in his 
field of view, and the latter is when an observer fails to notice the substitution of an 
object in his field of view. 
 It has only been recently that researchers have begun to examine and study visual 
perception phenomena outside of a laboratory setting [1, 2].  This is due to increasing 
concern about real world occurrences of the phenomena.  For example, automobile 
drivers tend not to notice cyclists on the road because drivers do not normally see as 
many cyclists as they do automobiles [1]. 
Extensive research has been aimed to prevent these phenomena from occurring.  
Such research is beginning to influence interface design for places such as air traffic 
control centers and nuclear power plants because these operators must keep track of large 
amounts of rapidly changing, visually-displayed, critical information [5].   
However, much of this research has not been applied to the field of visual 
storytelling.  This thesis will outline a novel approach to visual storytelling that is based 
on current research in inattentional blindness and change blindness.  Knowledge of these 
phenomena will inform and influence the way a visual narrative is constructed and 
presented to an audience. 
This thesis proposes that inattentional blindness and change blindness can 
complement traditional visual storytelling techniques and effectively inform the 
manipulation of audience attention.  A study of how this can be accomplished will be 
actualized in the form of an animation. 
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 Let it be clear that this thesis is not attempting to confirm or deny the accuracy of 
existing research on visual perception phenomena.  Instead, the existing research informs 
the creation of a visual narrative which is presented as a digital animation.  This 
animation is not wholly reliant on inattentional blindness or change blindness. 
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3.  Relevant Research 
3.1  Visual Phenomena 
Visual phenomena have been documented as far back as Aristotle [1, 7].  Rezsö 
Bálint, a Hungarian physician, from the early 20th century states, “It is a well-known 
phenomenon that we do not notice anything happening in our surroundings while being 
absorbed in the inspection of something; focusing our attention on certain objects may 
happen to such an extent that we cannot perceive other objects placed in the peripheral 
parts of our visual field, although the light rays they emit arrive completely at the visual 
sphere of the cerebral cortex” [2, 8]. 
3.2  Selective Viewing 
In the 1970s, Neisser described the first evidence supporting the idea that we do 
not notice a considerable amount of what lies in our field of vision [1,2,4].  He performed 
a study in which he superimposed two videos.  One was of players playing a slapping 
game, and another was of players passing a basketball.  He ran a series of trials by having 
participants press a button each time the ball was passed, or a hand was slapped.  The 
trials had varied tasks, such as asking subjects to only pay attention to one of the games, 
or having them try to keep track of both games.  In some of the trials, Neisser allowed 
odd events to occur, such as replacing a male basketball player with a female, or have a 
player throw the ball out of frame while the players pretend the ball was still in play.  The 
ball would be thrown back into frame and they would continue passing the ball normally. 
For the hand slapping game, the players stopped in the middle and shook hands.  They 
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then resumed the game [4].  Neisser found that some subjects could detect that something 
had changed, but they were rarely certain about what the difference was [4]. 
Other research, by Roxanne Canosa, explains that the purpose of selective 
attention is to maximize task efficiency by fixating on relevant objects in the scene [11].  
In other words, attention is directed toward task-related objects and not to ancillary 
stimuli in the environment [10, 11]. 
 
3.3  Inattentional Blindness 
This phenomenon was only recently given a name [1, 2].  A real world example 
of this phenomenon would be failing to see a friend in a crowded movie theater.  Because 
one’s attention is directed on finding a seat before the movie starts, it is common he will 
not see his friends. A more serious example is when pilots have trouble spotting other 
airplanes while approaching landing strips that should be clear [2].  According to a study 
conducted by Simons, which supported earlier findings by Neisser and Mack and Rock, 
“the level of inattentional blindness depends on the difficulty of the primary task” [1,2,4]. 
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Figure 1:  Inattentional Blindness Study by Simon [2]. 
 
 Simons performed a similar study to the one Neisser performed, though he used a 
version of the basketball game that was condensed to one video rather than overlaying 
two or three separate videos.  He had one team dressed in white, and the other in black.  
While subjects were focused on the ball being passed, a gorilla walked to the center of 
the screen, stood there and pounded his chest, and then exited from the opposite end of 
the screen [2].  His study was also successful, as a large number of observers failed to 
detect the gorilla. 
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3.4  Change Blindness 
 
Fig 2:  Example of Change Blindness  [15]. 
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“Observers often fail to notice large changes to objects or scenes from one view to 
the next, particularly if those objects are not the center of interest in the scene” [5].  In the 
example above, the two images in Figure 2 seem to be exactly the same at first glance.  
However, upon closer inspection, one may notice several differences, such as the center 
of the red flower, the number of whiskers on the bunny, and the number of clouds.  
Studies have shown that if the two images were shown repeatedly in succession, it would 
be difficult to notice the differences [5].  Once attention is directed toward areas of the 
image, or objects in the image, that change, detecting the differences becomes much 
easier [5]. 
 
3.5  Modern Applications – Public Safety Announcements 
 Several years ago, Transportation for London released a series of public safety 
advertisements warning drivers to keep an eye out for cyclists. This series of 
announcements takes advantage of several different types of visual phenomena.  One 
mimics the basketball experiment performed by Simons, but replaces the gorilla with a 
moon-walking bear [2].  At the beginning of the video, it asks viewers to count the 
number of times a basketball is passed by players in white.  At the end, it reveals the 
answer and asks, “But, did you notice the moon-walking bear?”  It then exposes that 
while both teams were passing the basketball, a bear walks from the right side of the 
screen, stands in the middle and dances, and exits to the left side of the screen.  This 
announcement makes use of inattentional blindness [16]. 
“Whodunnit?” is one of the more interesting videos in this series.  This is because 
Transportation for London successfully implements visual phenomena into a video that 
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was produced to entertain an audience.  The video, as with all the others shot for this 
advertisement campaign, was not shot to be studied, but rather to interest and educate its 
viewers.  Contrary to Figure 2, which is a static image, the videos for Transportation for 
London incorporated these phenomena with careful staging, composition, and acting.  By 
making use of film directing fundamentals in conjunction with visual phenomena, they 
were successfully able to draw the viewers’ attention to a task while environmental 
elements that were not directly related to the task changed. 
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Figure 3:  Whodunnit, On the top is what the audience sees in the beginning of the 
video.  The bottom is from a second camera angle. 
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After the scenario plays out, the detective asks the audience how observant they 
were.  The camera cuts to a different angle, and the scenario is replayed from a different 
perspective.  It is then apparent that while the audience was focused on the narrative, 
objects from the set were being replaced – including the victim who was lying dead on 
the floor. 
In this video, change blindness was used as a way to shock the audience.  By the 
end, the video reveals every object that was substituted, and leaves the audience stunned 
by how many substitutions they failed to observe.  The narrative of who committed the 
crime was not important.  The video's message was that it is easy to miss what you are 
not looking for. 
This thesis aims to take the application of inattentional blindness and change 
blindness in video one step further by intertwining these phenomena with the 
construction and presentation of a visual narrative.  These phenomena will be used to add 
subtle cues, which will direct attention and add to the story.  In this way, these 
phenomena will not detract from the narrative, as in “Whodunnit.” 
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4.  Procedure 
4.1  Introduction 
The animation for this thesis was constructed to have two narratives.  On the 
surface is the main narrative, which is apparent to all viewers and tells a part of a story.   
The secondary narrative explains additional information and reveals a part of the story 
that is not immediately apparent.  This secondary narrative is carefully revealed to only 
the more observant viewers.  Subsequent viewings of the animation make the secondary 
narrative more apparent. 
Inattentional blindness and change blindness were used to disguise the secondary 
narrative.  It is important that while this narrative is not immediately obvious to the 
viewer, it is not impossible to detect. To properly affect the dynamic mix of the two 
narratives, surveys were conducted to determine what visual characteristics of a scene’s 
objects would attract attention. The surveys also provided indications as to what 
animation techniques would attract more attention than others.  The surveys that were 
conducted were not an attempt to scientifically prove the effectiveness of such animation 
techniques.  Instead, they were used as a tool to gather information about what might 
affect attention and influence the artistic direction of the animation. 
 
4.2  Survey 
 The survey was created to gain a better idea for how inattentional blindness and 
change blindness could effectively be used in the animation. By providing an audience 
with varying clips of animation that make use of visual perception phenomena, and then 
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surveying what aspects of the animation clips drew the audience’s attention, a 
generalization could be made as to how effective the visual perception phenomena were 
in each variation of animation. 
 It was important to keep the survey examples as similar to the actual animation as 
possible.  This way, the feedback from the survey would be more reliable.  Therefore, the 
survey was based off of two shots from the final animation.  Each shot had several 
variations and each variation tested a different variable.  According to Wolfe, color, 
motion, size, and orientation are all attributes which "undoubtedly" guide attention [20].  
The surveys were constructed based on this prior research. 
 The survey was broken up into two rounds.  One round tested characteristics 
related to inattentional blindness, and the other tested characteristics of change blindness.  
In both rounds, rocks scattered around the environment would move at strategic times 
during the clip.  Rocks were used because they are an important element to the story of 
this animation. 
The survey for inattentional blindness had five variations:  1- a control, 2-  camera 
movement, 3- larger rocks, 4- rocks in different starting positions, and 5- rocks only 
move when the robot passes in front of them. Each variation was an alteration of the 
control. 
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Figure 4:  Moving Rocks in Clips 1-3, Clip 4, Clip 5, respectively 
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1- The control: Three rocks move.  The first rock moves twice.  Once initially, 
and once again as the robot’s right shoulder passes in front of it. The second rock moves 
once. Lastly, as the robot looks over his shoulder, a rock behind him moves. 
This variation was intentionally designed to test multiple factors.  The first rock 
tests whether or not motion in frame, separate of the main character, would attract the 
viewer’s attention.  The second time a rock moves tests whether or not the viewer can 
detect motion as the character temporarily obscures the rock.  The second rock is 
horizontally in the center of the frame.  The third rock tests whether or not it is possible 
to guide the audience’s attention via the character’s actions. The rock moves just after the 
robot looks toward the opposite side of the frame.  If the third rock was not noticed, it 
could be surmised that the character’s actions drew the viewer’s attention away from that 
area on the frame in which it moves. 
2- The second clip is the same as the first, but with an animated camera.  This clip 
was designed to determine if camera motion would have an effect on the audience’s 
attention.  Rock movements in this clip are identical to the control. 
3- The third clip determined if larger sized objects were more apparent when 
using the same techniques in the control.  The position and speed of the rocks remained 
unaltered. 
4- The fourth clip determined if moving foreground elements are more obvious 
than middle and background elements in motion.  The rocks that move were repositioned 
to be closer to frame. 
5- The fifth clip determined if a viewer can detect a rock’s change in position 
without actually seeing the rock move.  This clip was based off of the first rock's second 
movement in the control.  Each rock moves as the robot’s body passes in front of it. In 
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total, six rocks move, yet their actual motion is barely visible as the robot’s limbs hide 
them from view.  When the robot moves past the rocks, they are in a different location in 
the environment. 
The survey for change blindness tests what changes a viewer would notice 
between camera cuts.  For this survey, two consecutive shots were played in a row.  This 
survey had four variations:  1- the control, 2- the color of a prominent inactive rock 
changes color between camera cuts, 3- an odd-colored rock changes between camera 
cuts, and 4- all of the rocks that move are a specific color before the camera cut and 
change color after the camera cut. For this survey, all of the variations tested the use of 
color and how it could be used to guide attention.  All subsequent clips after the control 
are variations of the control. 
1- The control contained a distinguishable group of rocks.  One rock in the group 
was an odd-color compared to the rest of the rocks in the environment.  Other rocks in the 
environment move. 
2- In the second clip, the odd-colored rock changes color between camera cuts.  
The other rocks still move the same as they did in the control.  This is to test if a change 
in color between camera cuts can be detected. 
3- In the third clip, odd-colored rock switches to a different rock between camera 
cuts. 
4- In the fourth clip, multiple rocks are odd-colored.  The normal-colored rocks 
move.  When the camera cuts to the next shot, the rocks that move switch color with the 
odd-colored rocks. 
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Figure 5:  Colored Rocks in Clips 1-4 
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The survey was put on a website that was distributed to two survey groups.  Each 
survey group contained roughly twenty individuals.  It was decided that this number 
would provide enough data from which to base artistic decisions.  The first survey group 
participated in the inattentional blindness survey before the change blindness survey.  
The second group viewed the surveys in reverse order.  This was the only difference 
between the two survey groups.   
People who had prior experience with creating animations were excluded from 
this survey.  Also, people who had prior knowledge of this thesis were excluded from the 
survey.  The intent was to find participants who would not be initially biased upon taking 
the survey.  Computer graphics artists would focus on a granular critique of the visuals 
and story, while people with prior knowledge of the thesis would be cognizant of what 
they should be looking for.  A website was built as the distribution method for the survey 
because of accessibility and availability.  
The instructions provided on the website were concise and explained how to 
proceed through survey.  Each animation clip had a corresponding, open-ended question, 
which asked for the participant to “summarize what they saw.”  It was decided that an 
open-ended question format would provide the least amount of bias to the participant. 
The website was constructed with HTML5, CSS, JavaScript, Flash and PHP.  
PHP allowed the participants to send email responses immediately upon clicking “send.”  
This was advantageous because it required no extra effort from the participants.  
JavaScript was used to set browser cookies on the participant’s local computer.  The 
browser cookies were used for two important reasons.  First, they were able to store the 
user’s name on their computer.  That cookie would then be read when the user clicked 
“submit,” so that the email contained the user’s name in it.  This prevented the need for a 
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database, which would be used to store user information.  User information was only 
employed to sort responses by participants, so that any potential issues with the survey 
could be efficiently tracked.  Second, a cookie could log if a participant had viewed a 
page with a video clip on it.  A JavaScript function determined if the participant had seen 
the page before or not.  If they had, the video clip would not be displayed anymore.  This 
was to prevent a participant from viewing a clip more than once. 
 
Figure 6. The website removes the video upon refresh 
 
In order to prevent the participants from having any control over the video 
playback, the animations were embedded into a Adobe Flash based player.  The only 
control the Flash player provided was a play button.  This prevented the participant from 
viewing the clip multiple times, which allowed for more accurate feedback. 
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Figure 7:  The only video control was a play button. 
 
  The website was designed to be visually neutral, so background elements did not 
distract from the video content that would be displayed.  The website functionality was 
tested on Firefox, Safari, and Internet Explorer 8, and Chrome. 
Before deploying the survey to all participants, it was sent to a small test group, 
external to the survey groups.  This group was instructed to take the survey in the same 
way.  The intent was to establish that the website was easy to navigate, the instructions 
were clear, there were no technical issues, and that participants were capable of reporting 
back useful data without confusion.  The test group successfully reported appropriate 
feedback, and it was determined that no alterations to the survey were necessary before 
release to the targeted survey groups.
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4.2.1  Results 
Figure 8 shows the results, with indication of how many participants observed 
moving rocks.  These totals include both survey groups and shows the two survey rounds. 
Both charts portray the collective data from thirty-eight participants.  However, there are 
instances in which a participant did not submit data for some clips.  As a note, each clip is 
labeled on the chart with the naming convention of, “(Survey#).(Clip#).”  Example:  The 
first video clip from the first survey is, “Clip 1.1.” 
Excluding Clip 1.5, an overall study of the totals for the first round show that as 
participants realized rocks were moving in the background, they became more aware of 
them.  The same is true for the second round.  
Interestingly, only six people out of thirty-eight noticed rocks move in Clip 1.5.  
Thirty-three out of thirty-eight participants detected rocks moving in the preceding clip, 
Clip 1.4.  This is comparable to the four-out-of-thirty-eight from Clip 1.1.  This data 
suggests that the techniques used in Clip 1.5 were successful in maintaining inattentional 
blindness.  The steady increase in observations between Clips 1.1 and 1.4 is possibly due 
to viewers becoming acclimated to the task of detecting moving rocks. 
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Figure 8:  Chart depicting Totals for observed rocks 
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Figure 9 splits the data into Survey Groups for each Survey Round.  Survey 
Group A viewed Survey Round One, then Survey Round Two.  Survey Group B viewed 
the surveys in the opposite order.  This was designed to determine if the order in which 
the surveys were viewed affected the results. 
 For Survey Round One, both Survey Groups had similar results, with Survey 
Group B observing slightly more rocks per clip.  In Survey Round Two, Survey Group A 
observed significantly more rock movement than Survey Group B.  The difference in the 
results could be due to the amount of exposure each Survey Group had to the Surveys.  
Survey Group A already knew to be looking for moving rocks by the time they took 
Survey Round Two. 
 Another point of interest is that not one person detected moving rocks in Clip 2.1.  
Survey Group A was already aware of the task.  As a conjecture, perhaps the lack of 
observed rock movement was due to the participants having to view a completely new 
scene in the animation.  The character's actions were completely new to the participants, 
and the observations reported were strictly of the character and his actions.  This suggests 
that viewers’ attention will be focused primarily on the character, or whatever the central 
content of the shot is, when viewing that shot for the first time.  This data also suggests 
that viewers will broaden their focus of attention upon multiple viewings and supports the 
claim that a cyclical animation will allow viewers to notice things that they may not have 
seen upon their first viewing of the animation. 
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Figure 9:  Chart depicting Breakdown of Totals between Survey Groups 
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Figures 10 and 11 show the data explained even further.  In each animation clip, 
multiple rocks were moving at varying times and distances.  Figure 10 focuses on Survey 
Group A and Figure 11 displays Survey Group B.  The information for each Survey 
Round is organized in the order it was viewed.  These figures group results into three 
categories based on how well participants observed rock movement:   
1- Total Detection - participant indicated that he observed all moving 
rocks and made note of their location. 
2- Fair Detection - participant did not indicate observation of all moving 
rocks, but observed some of them and made note of their location 
3- Poor Detection - participant observed only one rock, or thought he 
observed only one rock, and was vague about the location of the rock. 
 
Survey Group A Analysis - Round One (Scoring is out of 20 participants) 
 1.1 Control - Only one person detected rock movement.  As stated earlier, most 
viewers were giving attention to the robot, rather than to the environment. 
 1.2 Camera Shake - Four people observed all of the rocks moving, and two people 
observed some of them.  The camera shake was added to attempt to distract viewers from 
the rock movement.  In total, ten people noticed the camera shake to some degree.  Of 
those ten, only one person noticed rock movement.  This suggests that the camera 
movement was successful in disguising the rock movement. 
 1.3 Large Rocks - This test was to chart how much more noticeable the rocks 
were when they were a larger size.  Participants who observed rocks in this test more than 
doubled from the previous test.  Fourteen out of twenty participants observed moving 
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rocks in this test.  This is significantly greater than those who observed moving rocks in 
the control. 
 1.4 Foreground Rocks - This clip tested to see if rocks placed closer to the 
foreground were more noticeable than rocks further back in space.  Fifteen participants 
noticed moving rocks, but, this time, fourteen of them scored either Fair or Total 
Detection.  All fourteen surveyed specifically mentioned the foreground rock located near 
the bottom left of the frame.  This suggests that objects compositionally closer to camera 
are more noticeable.  The size of the objects in relation to the frame most likely 
contribute to this as well. 
 1.5 Occluded Rocks - Only three participants thought they observed rock 
movement in this test.  All three mentioned that only one rock moved, whereasactually 
seven rocks moved.  The rocks moved as the robot passed in front of them, so their 
movement was partially obscured.  This test suggests that viewers have a harder time 
detecting a change in the placement of rocks within the environment. 
 
Survey Group A Analysis - Round Two (Scoring is out of 19 participants) 
 2.1 Control - A single rock was given a more intense orange color than the others.  
This series tested to see if color changes had any influence over attention.  No moving 
rocks were detected in the control. 
 2.2 Color Change - The orange-colored rock changed to yellow after the camera 
cut.  Participants had mixed results in terms of how well they observed the moving rocks. 
In total, five participants noticed the change in color.  Of those five, four also observed 
moving rocks.  Three of those four scored Fair Detection, and one scored Total 
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Detection.  This data suggests that the change in color had minimal effect in the 
participant's ability to detect moving rocks. 
 2.3 Rock Change - A different rock was orange-colored in the first shot.  In the 
second shot, the rocks returned to their original, muted color, as in the control.  As in Clip 
2.2, the results were varied.  A high number of participants scored Fair Detection of 
moving rocks. Only five participants observed that the orange-colored rock changed 
between shots.  This seems to suggest that change in color was not as easily detected.  
This could possibly be due to participants being initially conditioned to observe moving 
rocks and not color changes. 
 2.4 Color Groupings -In the first shot, the rocks that moved were of the normal 
rock color set.  After the camera cut, the moving rocks change to the orange color, and 
the non-moving rocks are the normal rock color.  There were similarly mixed results in 
terms of detecting rock movement.  Only two people observed that the moving rocks 
were grouped by color.
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Figure 10:  Chart depicting breakdown for Survey Group A 
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Survey Group B Analysis - Round Two (Scoring is out of 18 participants) 
 2.1 Control - No moving rocks were observed in this clip. 
 2.2 Color Change -  Few participants detected rock movement.  The total number 
of participants who did is similar to Survey Group A's Round One results for Clip 1.2.  
This data suggests that participants were still unfamiliar with this task.  Also, no 
participants mentioned the presence of a yellow rock. 
 2.3 Rock Change - Participants were more observant of moving rocks.  Only two 
observed that the orange-colored rock changed between camera cuts.  In terms of total 
observations, these results are similar to Survey Group A's Round One results for Clip 
1.3.   
 2.4 Color Groupings - A large number of participants observed rock movement.  
Three participants observed that the moving rocks were grouped by color. 
 
Survey Group B Analysis - Round One (Scoring is out of 18 participants) 
 1.1 Control - Three participants scored Fair Detection. 
 1.2 Camera Shake - Eight participants observed the camera shake to some degree.  
Of those eight, only one participant observed rock movement. 
 1.3 Large Rocks -  There was a significant increase in observed moving rocks by 
participants.  Thirteen of Eighteen participants observed moving rocks, and three of them 
observed every one. 
 1.4 Foreground Rocks - Every participant observed moving rocks to some degree 
in this clip.  Many of them specifically made note of the foreground rock toward the 
bottom left of the screen. 
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 1.5 Occluded Rocks -Similar to Group One's results for this clip, only three 
participants thought they observed rock movement in this clip.  Their descriptions were 
vague and only discussed the possibility of one rock moving. 
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Figure 11:  Chart depicting breakdown for Survey Group B 
0
1
2
3
4
5
6
7
8
9
Total Detection
Fair Detection
Poor Detection
0
2
4
6
8
10
12
Total Detection
Fair Detection
Poor Detection
33 
 
4.2.2 Other Notes 
 Only three people noticed the serial number on the robot:  GR-79.  Four people 
created their own names for the robot because they did not know how to refer to him.  
The repetitiveness of the survey caused viewers to doubt themselves.  Many indicated 
they did not know what they should be looking for because they felt that they were seeing 
the identical clip repeatedly.   
4.2.3 Survey Conclusions 
Based on the survey results, the following conclusions have been drawn; relative to the 
particular structure of these particular tests. 
1- Viewers were more likely to notice background objects upon 
subsequent viewings of an animation.  Trends in the data show that as a 
viewer observes a clip multiple times, they observe more details in the 
clip. 
2- Viewers will need an obvious attention-directive to pay attention to 
background elements, separate of the main character, if they are 
intended to do so.   
3- Larger objects and objects that are closer to the camera are easier for the 
viewer to detect. 
4- Color did not have as much of an impact on attention.  Color changes 
between camera cuts were not easily observed. 
5- Camera movement helps direct attention. 
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6- Objects changing location on screen were hard to detect when their 
motion is concealed. 
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4.3  Story 
The story was designed to imply cyclicality. In other words, the robot is in the 
same position at the beginning and end of the animation, but the end of the animation is 
shot from a different camera angle.  This artistic choice intended to provide incentive for 
those viewers who may not have seen everything to watch the animation again. 
The main narrative of the animation is about a robot that wakes up in a barren 
land.  His main source of power is a wind-up key that sticks out of his torso.  Located 
aside his key are two lights of varying color:  one indicates his power level and the other 
indicates when he has obtained the egg .  In order to keep himself running, he must 
periodically wind himself up.  As he explores his environment, he stumbles upon an egg:  
the only sign of life in the area.  He picks it up and automatically loses control of his arms 
as they reconfigure into a protective cage around the egg.  He begins to run out of power 
and is now unable to wind himself up. 
The secondary narrative reveals that the desolate environment is actually full of 
life.  The robot’s purpose has been to protect these life-forms and help them hatch in the 
harsh conditions of this world.  The cyclicality of the animation hints that the robot has 
been doing this for some time.  At the point where the audience views the story, the 
robot's efforts have been successful and now life is existent.  The creatures have adapted 
to live under the rocks that are so prevalent in the environment.  However, the robot does 
not realize this. 
  Throughout the whole animation, the rocks move to indicate that something is in 
them.  There are other hints such as broken egg shells and fallen roof tiles from the well. 
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At the end, when the robot powers down, a creature climbing into a rock can be seen in 
the reflection of the robot’s eyes. 
 
4.4 Character Design 
 The main character is Robot GR-79.  He was designed to have numerous moving-
parts.  The intent was to make GR-79 as visually interesting as possible, so that 
environmental objects would have to compete with the visual attraction of his moving 
components for attention.  GR-79 has turning gears, a wind-up key that spins, and several 
lights that change color throughout the animation. 
 Additionally, GR-79 was designed to move wildly as he navigates through his 
environment.  He is a clumsy robot.  He has short legs and extremely long arms.  These 
proportions allow GR-79 to form eccentric poses, which are also intended to attract 
attention. 
 The animation control for GR-79 had to allow for the widest range of movement 
possible while offering the most amount of control over his individual parts.  The gears 
were controlled by a mathematical expression which calculated their rotation based on 
the rotation of the wind-up key .  GR-79 has two large springs in his back, which support 
his shoulders.  Each shoulder could be moved individually, and by doing so, the spring 
would either compress or expand.  This system of control was mainly achieved by using a 
wire deformer.   
 The texturing for GR-79 was meant to portray that he is an old robot who has 
existed in this environment for some time.  A layered shader was created for him to 
mimic this effect.  The first layer was a steel material, the second was a metallic paint 
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with areas that have chipped away, and the third is a layer of sand that has been encrusted 
onto his body. 
 The environment needed to convey the sense of barrenness to show that the 
conditions for life were not ideal.  Originally, a low lying smog was going to cover the 
ground, but it was decided that this would not give the viewer a fair chance to observe the 
secondary narrative.  Next, the ground was designed to be dry and cracked to signify that 
there has not been any water in a long time.  However, as the production of the animation 
continued, the environment was changed to that of a desert.  There are ruined remains of 
structures in the distance.  
 
4.5 Implementation 
 The following is a list of each shot, and the techniques that were implemented 
within them to convey the secondary narrative. 
Shot 01:  The robot is holding an egg.  Several rocks move quickly as the camera pans.  
When observed, this is to make the audience question what just happened.  The color of 
the egg is muted, so audience attention is not drawn to it. 
Shot 02:  Another rock moves as the egg slips from the robot's grasp.  The egg rolls away 
from the robot. 
Shot 03:  The robot's power light blinks red and fades out.  This is meant to make the 
audience aware that the color and brightness of the larger light correlates to the robot's 
power levels.  As he winds his key, we see the light brighten again. 
Shot 04:  POV shot indicating that the environment is barren.  There are rocks and debris 
scattered about.  The robot scans across the environment, searching for something. 
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Shot 05:  The egg that dropped from the robot's hands is now a broken shell.  As the 
robot looks around, a creature enters the frame. 
Shot 06:  POV shot indicating that the robot is searching for life.  We see him track the 
creature as it jumps away. 
Shot 07:  The robot gives chase to the creature, to emphasize that he is motivated by signs 
of life. 
Shot 08:  The robot's power light switches from green to yellow.  As it does this, we see 
him spasm and drop to one knee. 
Shot 09:  As the robot winds his key, his power light turns from yellow to green.   
Shot 10: Rocks in the background on the horizontal axis of the frame move.  The camera 
racks focus from the robot to the well in the background, indicating that he is going to 
inspect the well. 
Shot 11:  As the robot walks up, it is clear that the well is not in perfect shape.  There are 
shingles scattered about on the ground, and the roof looks misaligned.  As the robot 
arrives, a rock moves in the background, behind his right elbow. 
Shot 12: As the robot winds the well, we see tiles from the roof of the well scattered on 
the ground. 
Shot 13:  The well tries to operate.  It shakes and stutters.  Pieces fall off, and an egg 
drops from the roof. 
Shot 14:  POV  The robot reacts, and sees the egg.  Again, there is an indication that he is 
searching for life, as his scanner hones in on the egg. 
Shot 15:  The robot picks the egg up.  It is smaller than the egg from the beginning of the 
animation. 
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Shot 16:  The robot's left arm begins to spasm.  It is intentionally similar in style to his 
low power spasm.  As this is happening, a smaller, blue light turns on below his power 
light.  This indicates that he has acquired life.  The robot loses control of his arms. 
Shot 17:  His hands snap together in a protective cage around the egg.  He looks down 
and sees that he is running out of power again. 
Shot 18:  He tries to grab the key in vain.  Gives up, and looks ahead. 
Shot 19:  The robot is frantically running around now, looking for a solution.  His power 
light switches from yellow to red.  He sees a stick in the ground. 
Shot 20:  The robot tries to turn his key on the stick, but it snaps.  He backs up in shock, 
and trips over a rock. 
Shot 21:  The robot's power light starts flickering and fade out 
Shot 22:  We see the robot's eyes close.  As soon as they do, a creature is seen climbing 
into a rock in the reflection of his eyes.   
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5.  Conclusion 
 This thesis argues that visual perception phenomena can be used to influence the 
artistic direction of visual storytelling in a unique way.  Feedback throughout the entire 
process revealed that the methods employed within this thesis were often successful at 
maintaining the effects of perception blindness.  In addition, feedback from the surveys 
reported that after participants noticed variations in the animation clips for the first time, 
they were more perceptive of variations in subsequent clips.  The goal of the animation 
was to experiment with the balance between perception blindness and viewer awareness 
in order to inject a secondary narrative into the main narrative.  This secondary narrative 
was not meant to be immediately apparent, but to encourage viewers to pay more 
attention to subtle animation cues, perhaps through subsequent viewings, in order to fully 
understand what they watched. 
 Because some story elements are not made immediately apparent to the viewer, 
the secondary narrative runs the risk of being lost on the viewer, or even distracting them 
from the main narrative.  This was intentional for the purposes of this thesis because a 
failure to understand the secondary narrative could be used as a measure for how 
successful it was placed within the main narrative.  However, moving forward, a static 
narrative format could be limiting.   
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6.  Future Work 
 This thesis focused applying visual perception phenomena to a static narrative 
which encourages viewers to watch multiple times.  However, this work can be expanded 
upon if such phenomena were to be applied to a dynamic story.  Future work may utilize 
a game engine for several benefits. 
 First, a game engine would further encourage a viewer, or in this case player, to 
actively explore the narrative.  If an area of the screen attracted the player's attention, he 
could pause what he is doing and go explore that area.  This freedom of exploration could 
work synergistically with the storytelling methods of attracting attention which were 
derived in this thesis. 
 Second, a game engine could allow the narrative to react dynamically to the 
player's actions.  Rather than depending on a viewer to watch a cyclical animation in 
order to uncover its full meaning, a game engine would be able to guide a player based on 
their progress and react accordingly.  If a player uncovers a piece of the secondary 
narrative, the main narrative could progress.  However, if the player struggles with 
discovering the secondary narrative, subtle cues could become more obvious to help the 
player understand that there is more to the whole narrative than what is immediately 
apparent. 
 Third, a game engine would be able to record data on how successful certain 
methods of attracting attention were.  This data could then be analyzed and used to 
further refine the balance between obviously attracting a viewer's attention and 
maintaining a level of subtlety too great for the viewer to notice.  
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